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Introduction
The recent economic and financial crisis has witnessed that developments in the housing market may have the potential to accelerate macroeconomic fluctuations. Developments in the housing market also may be interlinked to changes in the pricing of risk and concerns about market illiquidity (Fender and Scheicher 2009, Sarmiento 2009 ). A key question for policymakers and investors thus is whether it is possible to forecast developments in housing markets. Survey data of forecasts of the housing market may provide a particularly rich data environment to study this question. Before policymakers and investors should use survey data of forecasts of the housing market to address important policy questions or to solve difficult asset-allocation problems, however, it is necessary to deepen our knowledge of the key properties of such survey data. In this paper, we study the properties of a large set of survey data comprising more than 4,000 forecasts of housing starts in the United States, where the sample period runs from 1989 to 2010 and thus covers more than twenty years of data. The properties of the survey data we focus at the question whether forecasts of housing starts are unbiased and rational.
In earlier literature, it has been common practice among researchers to study the unbiasedness and rationality of forecasts by assuming that forecasters have a symmetric (quadratic) loss function (Ito 1990 ). Recent literature (Elliott et al. 2005 ) has questioned this assumption as evidence is mounting 1 that forecasters often form their forecasts under an asymmetric loss function.
Under an asymmetric loss function, the loss forecasters incur when they underestimate housing starts is not identical to the loss they incur when they overestimate housing starts by the same amount. If one maintains the assumption of a symmetric loss function when forecasters, in fact, have an asymmetric loss function, one is likely to conclude erroneously that forecasts show systematic biases and deviations from rationality. In order to account for the insights of the recent literature on forecasting under an asymmetric loss function, we applied the approach advanced by Elliott et al. (2005) to study the properties of forecasts of housing starts. Their approach is easy to implement, it informs about the type of a potential asymmetry in forecasters' loss function, and it allows the rationality of forecasts under an asymmetric loss function to be tested.
While much significant empirical research on asymmetric loss functions has been done in earlier literature (Batchelor and Peel 1999, Elliott et al. 2008 , to name just a few), the insights of this research have not been applied, to the best of our knowledge, to the study of forecasts of housing starts.
1 Our research thus closes a significant gap in earlier literature. The main results of our research can be summarized as follows. We find a substantial degree of heterogeneity across forecasters with respect to the shape of their loss function. While some forecasters seem to forecast under a symmetric loss function, the symmetry assumption cannot be retained for other forecasters.
As a general tendency, it seems that, when we use the full sample of data, overpredictions of housing starts cause a higher loss than underpredictions.
We observe this general tendency for short-term forecasts with a forecasting horizon of up to six months, and for long-term forecasts with a forecasting horizon of up to one year. Allowing for an asymmetric loss function often allows the hypothesis of rationality of forecasts of housing starts not to be rejected, especially for short-term forecasts. We also show that our results hold for alternative asymmetric loss function (so called lin-lin and quad-quad functions). Finally, we show that when we pool our survey data across forecasters, the asymmetry parameter shows, at the aggregate level, a tendency to increase during our sample period. This increase may reflect that forecasters did not want to miss the upswing of housing starts in the first half of the sample period, and that they became increasingly skeptical about the sustainability of the upswing in the second half of the sample period.
We organize the remainder of our analysis as follows. In Section 2, we briefly sketch the approach developed by Elliott et al. (2005) . In Section 3, we summarize our empirical analysis. In Section 4, we offer some concluding remarks.
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Theoretical Background
The approach developed by Elliott et al. (2005) rests on the assumption that the loss function, L, of forecasters can be described in terms of the following general functional form:
where s t+1 (f t+1 ) reflects the (period-t forecast of) housing starts in period The standard symmetric quadratic loss function obtains for α = 0.5 and p = 2. In this case, the loss forecasters incur increases in the squared forecast error. For α = 0.5 and p = 1, the loss increases in the absolute forecast error. Elliott et al. (2005) show that, given the general functional form of the loss function (as defined in terms of the parameter p), the asymmetry parameter, α, can be consistently estimated aŝ
whereα denotes the estimate, and where we define
and
and the vector of instruments, v t , is used to estimate a weighting matrix
, and I(.) denotes the indicator function, and T denotes the number of forecasts available, starting in period τ + 1. When the weighting matrix depends on α, estimation is done iteratively. We consider a constant (Model 1), and a constant and the lagged housing starts (Model 2) as instruments.
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Testing whetherα differs from α 0 is done by using the following z-test
al. (2005) further prove that a test for rationality of forecasts, given a loss function of the lin-lin or a quad-quad type (p = 1, 2), can be performed by computing 
Empirical Analysis
We start with a description of our data (Subsection 3.1). We then present estimates of the asymmetry parameter,α, for short-term forecasts (Subsection 3.2) and document the results of tests for forecast rationality (Subsection 3.3). Finally, we summarize the results we obtained for longer-term forecasts (Subsection 3.4) and present rolling-window estimates (Subsection 3.5). where the range of forecasts tended to increase in the forecasting horizon.
The apparent cross-sectional range of forecasts implies that differences in the shape of forecasters loss function may be one source of cross-sectional heterogeneity. Note: se = standard error, z-test = test of the null hypothesis thatα = 0.5. The instruments used are the following: a constant (Model 1), a constant and lagged housing starts (Model 2). Table 3 (for a lin-lin loss function) and Table 4 (for a quad-quad loss function) summarize the results of the J(0.5) and J(α) tests of forecast rationality, given a loss function. We present results for short-term forecasts with a forecasting horizon of 1 to 6 months. The results for longer-term forecasts with a forecasting horizon of 7 to 12 months are not reported, but are available upon request (see also Figure 3 ).
Results of Rationality Tests
Rationality of forecasters cannot be rejected under a symmetric loss function of the quadratic (linear) type in case of 11 (8) forecasters (5 % level of significance). For those forecasters whose forecasts appear to violate the rationality property under a symmetric loss function, switching to an asymmetric loss function often implies that the hypothesis of forecast rationality can no longer be rejected. We also note that, for some forecasters, the hypothesis of forecast rationality cannot be maintained irrespective of whether we assume a symmetric or an asymmetric loss function.
Longer-Term Forecasts
We now compare the results for short-term forecasts with the results for longer-term forecasts. We first focus on the estimated asymmetry parameter,α. In the boxplots shown in Figure 2 , the boxes contain 50% of the estimates, the solid horizontal lines represent the median over all estimates, and the whiskers show the interquartile range of the estimates. The boxplots illustrate that the results we have derived for short-term forecasts extend to longer-term forecasts. We observe for longer-term forecasts a substantial heterogeneity of the estimated asymmetry parameter,α. Moreover, we observe a tendency of the estimated asymmetry parameter,α, to be smaller than 0.5, where this tendency is stronger under a lin-lin loss function than under a quad-quad loss function.
With regard to the J(α) tests, the boxplots in Figure 3 illustrate that for some forecasters forecasts look rational under an asymmetric loss function.
The tendency not to reject rationality of forecasts under an asymmetric loss function gets less strong for longer-term forecasts, where a quad-quad loss function seems to provide a stronger case of forecast rationality than a lin-lin loss function.
Rolling-Window Estimates
The tendency for overpredictions of housing starts to lead to higher costs than underpredictions may reflect that forecasters feared a collapse of housing starts while actual housing starts climbed up until they peaked in 2005. In order to examine this possibility in more detail, we estimated the asymmetry parameter,α, for five-year rolling-estimation windows of the pooled data.
We, thus, started this estimation by pooling the forecasts of all forecasters observed during the first five years of our sample period. We then dropped data for the first month in our sample, and added data for another month at the end of the five year rolling-estimation window. Finally, we moved the rolling-estimation window across our sample period and, thereby, computed a time-series of the asymmetry parameter,α. We did this for all four categories of forecasts. 
Quad-quad loss function
Rolling window α Note: The rolling-window estimates are based on forecasts for 1−6 months. The solid line shows the aggregate asymmetry parameter,α, estimated on five year rolling-estimation windows. The thin demarcation lines represent the boundaries of the confidence interval. stable, at the aggregate level at the beginning of the sample period. Then, however, the estimated asymmetry parameter,α, started to increase as we moved the rolling-estimation window across our sample period. Underestimations of housing starts, thus, were more costly at the macro level than overpredictions at the beginning of the sample period, while overestimations become more and more costly in the second half of the sample period. It, thus, seems that forecasters did not want to miss the upswing in housing starts in the first half of the sample period, and that they became increasingly skeptical regarding the sustainability of the upswing in the second half of the sample period.
Concluding Remarks
Based on a large set of survey data of housing starts in the United States, we have analyzed the heterogeneity of forecasts, the shape of forecasters' loss function, the rationality of forecasts, and the temporal variation in forecasts at the aggregate level. The heterogeneity of forecasts of housing starts is substantial, and differences in the shape of forecasters loss functions may account at least in part for this heterogeneity. Accounting for an asymmetric loss function has the potential to make forecasts look rational in some, but not in all cases. Finally, shifts in the asymmetry parameter observed at the aggregate level seem to reflect changes in overall market conditions. 20
